A theoretical study of the characterization and the absorption spectrum of Mg: Tetracycline complexes in aqueous environment. by Costa, Lucas Modesto da & Canuto, Sylvio Roberto Accioly
XXXVI Encontro Nacional de F´ısica da Mate´ria Condensada / ID: 591-1 [ATO] 1
A Theoretical Study of the Characterization and the Absorption Spectrum of Mg:Tetracycline
Complexes in Aqueous Environment
Lucas Modesto-Costa, Sylvio Canuto
Instituto de F´ısica, Universidade de Sa˜o Paulo, CP 66318, CEP 05314-970 - Sa˜o Paulo, SP
The complex formed by the tetracycline (TC) molecule with the Mg ion is able to prevent the replication of
the genetic material in the bacterial ribosome, making an excellent antibiotic. In general, the absorption and
emission spectra of TC are very sensitive to the host ions and the pH of the solvent that the set is immersed.
However, the theoretical absorption spectrum available in the literature is scarce and limited to simple models
that do not consider the fluctuations of the liquid. Our aim is to obtain the electronic absorption spectrum of
TC and the complex Mg:TC in the ratio 1:1 and 2:1. Moreover, we analyze the changes in intensity and shifts
of the bands in the systems listed. We performed the simulation using the classical Monte Carlo technique
with the Lennard-Jones plus Coulomb potential applied to each atom of the both TC molecule and the Mg:TC
complexes in water[1]. The electronic absorption spectrum was obtained from the time-dependent density
functional theory using different solvent models. In general, we obtained a good qualitative description of the
spectra when compared with the experimental results. The Mg atom shifts the first band by 4 nm in our models,
in excellent agreement to the experimental result of 4 nm[2,3]. The second absorption band is found here to be
useful for the characterization of the position where the ion attaches to the TC.
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